Abstract:

17
Temperature and magnetism bi-responsive molecularly imprinted polymers 18 (TMMIPs) based on Fe 3 O 4 -encapsulating carbon nanospheres were prepared by free 19 radical polymerization, and applied to selective adsorption and controlled release of activity. However, 5-FU is soon metabolized in the body, and its half-life is less than 43 20 min [1] . Nowadays, a particular issue for most anticancer drugs is the effect 44 feedback-controlled release, and the maintenance of a therapeutic level of a drug 45 within both the drug reservoir and the target site [2] . This requires a drug delivery 46 system with molecular recognition properties, such that it is able to bind and release 47 only very specific molecular species. Therefore, molecularly imprinted polymers 48 (MIPs) have been researched as the drug delivery system owing to their molecular 49 recognition properties [3] [4] [5] [6] [7] . 50 Molecular imprinting technique is an emerging technique, which is a powerful 51 synthesis method for creation of specific binding sites in MIPs. Owing to the highly 52 selective recognition, and excellent adsorption to the template and its analogue, the 53 promising applications for these MIPs include molecular recognition materials for 54 biosensors, simulated enzyme catalysis, antibody mimics, selective solid adsorbents, 55 drug delivery system and so on [8] [9] [10] [11] [12] . Recently, the smart molecular imprinting 56 technology has aroused great interests in the field of biomedicine. The temperature 57 and magnetism bi-responsive molecularly imprinted polymers (TMMIPs), as a new 58 class of smart MIPs, show great superiority over the others, especially as drug 59 delivery system. In drug delivery system, TMMIPs have many advantages, such as Temperature-sensitive polymer is sensitive to temperature because of its smart 65 structure，such as poly(2-(dimethylamino) ethyl methacrylate) [14] , poly(methacrylic 66 acid) [15] and poly (N-isopropylacrylamide) (PNIPAM) [16] Here, TMMIPs were prepared by surface grafting copolymerization method. The 94 synthesis route and thermosensitivity of TMMIPs is shown in Fig.1 
Introduction
171
The equilibrium adsorption capacity Q e (mg/g) was calculated according to the 172 equation (1): coating layer of TMMIPs (in Fig. 3(c, d) (Fig. 4) 
Adsorption isotherm of TMMIPs
354
The binding parameters of TMMIPs (or TMNIPs) were extracted from the effect 355 of initial 5-FU concentration on adsorption capacity (Fig. 8) . The data were obtained 356 by fitting Langmuir and Freundlich adsorption equations as the equation (5) and (6) 357 [40, 41] : Table 1 . Langmuir and Freundlich isotherm constants of TMMIPs and TMNIPs. 392
Type of nanospheres 
Adsorption kinetics of TMMIPs
394
The binding kinetics of TMMIPs (or TMNIPs) at 25℃ are given in Fig. 9 . To 395 identify whether the mechanism of 5-FU adsorption depends on the physical or 396 chemical characteristics of the adsorbent, the binding data were analyzed using the 397 pseudo-first-order and pseudo-second-order rate equations [44, 45] , separately, which 398 are described by the following equations (7) and (8): 
Recognition of TMMIPs towards 5-FU
426
The group selectivity of TMMIPs (or TMNIPs) was studied by measuring the 427 uptake of several compounds containing the similar structure to 5-FU (Fig.10) TMNIPs is released at 25℃. The more specific adsorption in TMMIPs hinders the 457 drug release. As shown in Fig.11 (b 
Theoretical analysis of TMMIPs affinity towards 5-FU
484
The optimized geometries of complex PNIPAM/5-FU is presented in Fig. 13 (a) .
485 According to Fig.13 (a Atomic charges were calculated by the most used Mulliken population analysis.
511
Mulliken atomic charges in 5-FU and their complexes are quoted in 
